Abstract -A co-curricular approach to service-learning and community engagement (SLCE) designed to begin breaking through these institutional and personal silos that inhibit exchanges of knowledge between students, faculty and communities, is presented. This approach seeks to create a continuum of engagement and learning for students, faculty, and communities to redirect students and faculty away from the drive to solely produce a competitive product (or trophy) and toward an appreciation of the ongoing process of engagement. To construct this continuum, we draw on the idea of an intellectual apprenticeship. The students in this model serve as the apprentices, while the faculty, along with community partners and other colleagues, act as mentors in a guild of "artisans" dedicated to putting useful knowledge into action. We present the principles of engagement that underlay the entire process (respect, reciprocity and relationship), the stages of the apprenticeship, evidence that supports its effectiveness and challenges to the approach. The goal of the paper is to share the approach with the larger community so that others may borrow what they find useful and add what they believe to be missing to ultimately improve experiential education about SLCE for engineers and scientists.
INTRODUCTION
As noted by the Accreditation Board for Engineering and Technology, by employers, and by students, the world is ever more interconnected, and the question for higher education is how it should grapple with this complexity. One major response has been to take an economistic view and hold that the purpose of education is to prepare students for jobs in the global economy. According to this view, higher education should provide students with important skills to compete in the global marketplace. Critics have objected to this narrowing of the collegiate mission. In 2004, Vartan Gregorian, former president of Brown University and president of the Carnegie Corporation of New York, argued that "a major failure of our higher-education system is that it has largely come to serve as a job-readiness program."
i The purpose of higher education had become, in his view, to train students and provide them with credentials. This trend fits with what Lucena et al. (2008) call the "dominant image" in American engineering: the need to prepare for global competitiveness.
ii Yet this framing of the global situation, and the role of higher education in the face of it, need not hold sway. A critique of the economistic view holds that "more complex, self-reflective, organic ways of thinking will be vital in re-shaping education so young people are better equipped for the complexity, paradox and unpredictability of life in the twenty-first century."
iii Training students to think critically about this complexity shifts their mindset from one of competition to one of collaboration, which allows them to engage productively with international and local peers, instead of simply outstripping or defeating them in a global struggle for resources. Engagement, then, represents a radical alternative model for higher education, but moving toward that alternative requires overcoming both structural impediments within the university and conceptual impediments within students and faculty.
Service learning and community engagement (SLCE) research and work have emerged as a possible means to pursue this alternative, engagement-based model. For this alternative to be viable, however, it has to overcome a number of challenges, which we can think of as a set of related-but-distinct silos. While traditionally silos in the academy are viewed as divisions between disciplines, we have come to see that individual mindsets also serve to separate people into silos. These silos include the mindset of students, bent on either the pursuit of job credentials or on a quest to save the world, the mindset of faculty, focused on producing cuttingedge research and competing with peers, and the separation of the university from the knowledge located in local and global communities. iv,v,vi,vii,viii To begin breaking through these silos, we have developed a co-curricular approach that creates a continuum of engagement and learning for students, faculty, and communities. This continuum aims to redirect students and faculty away from the drive to solely produce a competitive product (or trophy) and toward an appreciation of the ongoing process of engagement.
ix, x, xi To construct this continuum, we draw on the idea of an intellectual apprenticeship. The students in this model serve as the apprentices, while the faculty, along with community partners and other colleagues, act as mentors in a guild of "artisans" dedicated to putting useful knowledge into action.
The goal of this paper is to share our experience with this apprenticeship approach, including its achievements and challenges, as an example with the hope that others might borrow what they find useful and add what they think is missing. The paper proceeds in three parts. First we outline the silos that we see as the most important obstacles to effective SLCE work in the university. We move on to describe the apprenticeship, starting with our shared philosophy and continuing with the pedagogy, divided into five stages. We then briefly articulate what we see as the evidence that our approach is meeting with some success, and the ongoing challenges that we face.
SILOISM
The intellectual apprenticeship that we propose serves to break down silos both within and outside of the university. These silos impede the equitable sharing of knowledge and understanding that can enable a more just world, rather than a more stratified one. Here we explore three kinds of silos: those within institutions (limited here to those between faculty), those between faculty and students, and those between the university and the community. Furthermore, these silos represent entrenched ways of acting and ways of thinking, which makes them difficult to breach. The silos within institutions are well known. They divide the university into distinct disciplines (and schools), leaving little room for cross-specialty collaboration. As
Handler argues these disciplinary divisions have little to do with specific intellectual problems or societal challenges.
xii Rather, the dividing lines result from the historical process of institutionalization and specialization. Despite being, in some ways, a historical accident, this increasingly specialized departmental structure guides the education, hiring and rewarding of the faculty. As a result, faculty focus on gaining the recognition and respect of colleagues in their department and in their discipline, even as they compete with these colleagues for promotion and funding.
xiii There is little incentive for faculty to reach outside of their home department and to collaboratively engage and generate knowledge across disciplines. Even the interdisciplinary programs that have become more common on campuses do not create extensive cross-discipline ties. Despite the many calls for interdisciplinary work, the work of what Gregorian calls the 'generalist academic' is not what earns tenure and promotion.
xiv Further, interdisciplinary majors, an important mechanism for discipline-crossing work, remain largely marginal to the university.
xv This marginality applies especially to SLCE scholarship, which often falls to faculty outside of the traditional tenure track. Many universities have programs and centers focused on SLCE, but few create incentives for faculty to work collaboratively with communities, let alone other faculty from different disciplines. As a result, institutional siloism often prevents faculty from reaching outside of their department to engage with communities different than themselves.
The second type of silo exists between faculty and students. Despite the fact that the university exists to bring these two groups together, they remain in separate worlds because they strive for goals that have little to do with engaging each other. Faculty at research-driven institutions often focus on their research work, to the neglect of their teaching. This point is all too familiar, but unfortunately, it still rings true. A new twist on this neglect, however, comes from economic pressures. Higher education at all levels is feeling the pressure to generate revenue, and the rhetoric surrounding this economic pressure emphasizes maximizing this revenue, through teaching more classes with more student throughput and using temporary adjuncts instead of permanent faculty.
xvi , xvii , xviii In short, in the eyes of administrative structures, students too easily become revenue-generating units, not learners. Indeed, new budgetary models (such as the impending model at the University of Virginia) have the departments compete for students, because the funding for the department depends upon how many students they teach.
Students, for their part, increasingly see their higher education as a means and not as an end. They come to get the training and credentials that they perceive will give them a competitive edge when seeking employment. Too often, for these students, developing the ability to think critically plays second fiddle to preparing for the job market. Labaree and others have described this emphasis as the pursuit of private goods over public goods. xix , xx , xxi And one can argue that such students have good reason to see things this way, given the tremendous economic pressure and fiscal constraints that they are under -specifically, the mountain of debt they are accumulating. Given this mindset, students too often turn to SLCE as a résumé-booster, rather than as an important learning experience, one that enhances the ability to think critically. Or, if they do see it as a learning experience, they often understand it in instrumental terms, as a way to acquire "global" or "intercultural" skills that, again, would serve them well on the job market.
xxii , xxiii , xxiv Again, such an instrumental view focuses on individual advancement (private goods) over the demands of citizenship and over moral duties to others (public goods), when both kinds of goods are necessary.
Finally, the third silo separates higher education from local and global communities. Many of the aforementioned economic pressures (e.g. money and time) create little incentive for universities, faculty and students to engage communities deeply. Indeed, at times universities are like islands, separated from their immediate environment, often with numerous universitycommunity tensions, colloquially referred to as "town and gown" conflicts.
xxv Yet despite this separation, two different kinds of pressures push both students and faculty to engage with communities, especially internationally. The first is the desire to acquire "global" skills, while the second is the desire to "give back." Communities are aware of these pressures and perceive that institutions are seeking "to improve [the] image of the campus and to obtain access to research sites and contacts."
xxvi Such thinking on the part of the universities could be expected, given the economistic / individualistic sentiments prevalent in the enterprise of higher learning. The mindset that communities are there to serve the higher purpose of the institution and the needs of students and faculty often results in SLCE engagements that can be one-sided and extractive or transactional in their nature.
xxvii Such activities often do not foster what Clayton et al. (2010) term "transformative relationships" but rather maintain clear divisions between higher education and surrounding communities.
As noted above, the fear of global competition has pushed students to acquire credentials and skills that will serve them well on the job market. Given this concern, many students seek to acquire skills that they might use in international business, and SLCE has become a means to acquire them. SLCE, in this thinking, can foster such "global" skills as linguistic and intercultural competence. In turn, this potential result of SLCE has motivated faculty, administrators, and other stakeholders in higher education to develop SLCE programs that might attract the best students (especially those who can pay their own tuition). Given this motivation, it is not surprising that these programs often focus entirely on the benefits of these programs to the students and may not even have a means to evaluate the impact on communities.
xxviii Thus, while the students are traveling to communities (again, local and global, though global is often more attractive as it seen as more exotic), their motivation and mindset keeps them siloed off from those communities, unlikely to engage them fully. xxix Some students, however, engage in SLCE with the goal of service at least partially in mind, not just to build résumés or develop marketable skills. These students aim to "give back" to others whom they see as being in need of their help.
xxx Yet despite this service-oriented mindset, many students approach their work as a form of charity, as a solution that they are bringing to a community in need.
xxxi Butin (2010) , for example, argues that students too often neglect the extreme imbalance of power relationships that allow them to travel to distant communities, often wielding resources and authority well beyond what their experience merits.
xxxii The students are, in effect, blind to their own cultural location of privilege and power in a way that keeps them separate from the communities they visit. Indeed, one student group in South Africa told a group of our students, "Don't bring us your electricity. Sit with us in the dark, and we will tell you what we need." Even this quotation presumes that the relationship is posited on "need," but it nicely points out the ease with which SLCE participants presume that they come bringing answers. This orientation blinds them to the knowledge and capabilities of the communities they visit, siloing them off from those communities.
INTELLECTUAL APPRENTICESHIP AS A CONTINUUM OF LEARNING
The "intellectual apprenticeship" we describe aims to change mindsets of both students and faculty, with the larger goal of reshaping the relationship between the institution and communities near and far. It would be immodest to claim that we, working with our community partners and colleagues, can make radical changes in mindsets, but the aim of this "apprenticeship" is to contribute to the process by preparing students to cross boundaries, engage those communities and to be open to the exchange of knowledge. Before they can do this, however, they have to be prepared. While they are doing it, they must be mentored. When they return and process their experience, they must be supported. The process, then, takes a great deal of time and energy. In addition, it requires a consistent and integrated pedagogy. It requires something analogous to an artisanal apprenticeship. We therefore have developed a continuum of learning that serves to shape both the students moving through it and the faculty and community mentors contributing to it.
This metaphor of apprenticeship suggests three important aspects. First, we spend a great deal of time with students, before, during and after their SLCE experience, crafting their learning. Second, the students learn not simply by listening in class and then trying to conduct the project, but also by observing the faculty and community partners model the behaviors needed for ethical and effective engagement, whether they engage with students, fellow faculty or with community members, within and without the classroom. The third is that the members of the "guild" share authority -with each other and with partners outside of the academy -in shaping the students' learning and in cultivating their skill.
Philosophical Principles
This continuum grows from a consistent philosophy developed over the years of our work and shared amongst the participating faculty. This philosophy undergirds not only our teaching, but also the alternative point of view that we hope will break down silos. It can be summarized as the "three Rs:" respect, reciprocity, and relationship. Beginning with respect, we hold that every person has a store of important knowledge to share. Given this knowledge, and their inherent human dignity, we should seek to understand others before making ourselves understood. This initial principle is a direct challenge to the common conception of SLCE as a form of charity, because it precludes simply coming in and "fixing" things that are wrong. It suggests, rather, that we adopt an asset orientation: we come looking for strengths to which we can add our experience and knowledge.
Reciprocity, the second principle, follows directly from this first one. If our interlocutors have knowledge and are worthy of respect, then when they share their knowledge (and time) with us, we must see it is an important gift. We, too, have something to offer in exchange, but we must understand that our gift is offered in a spirit of reciprocity, not charity.
The last of these three pillars is relationship, and it is surely the most difficult but most important. We start by considering the connections that already exist. We presume that we are already connected to communities, both local and global, and this premise implicates us in what goes on in those communities. SLCE then becomes not a one-time exotic vacation, but an exploration of pre-existing connections. Further, we believe that these connections are (almost always) grossly unequal. When we think of creating a relationship, then, we mean that we seek to create a more just and equitable relationship, one that intentionally incorporates the elements of respect and reciprocity and that draws strength from diverse perspectives. We are not naïve about the power imbalance that exists in most, if not all, SLCE projects, so we do not want to suggest that this relationship can be equal. In many international SLCE (ISLCE) projects, for example, the community partners might have a much more difficult time coming to us than we have going to them. But our goal is to foster ongoing relationships, ties between the university and the community that can grow and last well beyond the students' time at the university.
Putting Principles into Action
We aim to have these principles undergird all of our interactions with students, faculty, and communities; they provide the basis for our continuum of learning. This continuum begins with the students and spreads out over five stages, described below. Each of these stages, however, is informed by three practices: creating cognitive dissonance, collaborating with other faculty, and involving community partners. These practices, which support and help further our philosophical principles, provide a common basis for the stages.
The first practice, creating cognitive dissonance, is a pedagogical strategy that ensures that students are open to the profound demands of pursuing respect, reciprocity, and relationship. While some students come to SLCE work with an attitude of engagement, many students' common sense understanding of SLCE work is one of charity, or even simple résumé-building.
xxxiii Over a length of time, and with increasing intensity, we seek to challenge the students' frames of reference.
xxxiv We seek to create what Ken Bain (2004) calls "expectations failures" by exposing the students to cases, theories, and situations in which their expectationsthe common sense of their particular silo -fail to work satisfactorily.
xxxv This failure creates cognitive dissonance, which opens the students up to an alternative way of thinking. At this point we give them room to restore and recover from this shock, while offering them our alternative point of view. The process takes place repeatedly over the course of eighteen months or more, moving through five stages, described below. By continually challenging students and then letting them recover and make sense of the challenge, before challenging them again, we gradually build up a different way of thinking about SLCE.
The second key element of the continuum is the collaboration between faculty. The continuum of collaboration ideally involves a diversity of faculty: across disciplines and schools and on and off of the tenure track. From the start, our major programs, ESAVANA xxxvi , xxxvii , xxxviii , xxxix and the UVA-Guatemala Initiative, xl have been interdisciplinary and have required that the faculty reach consensus over program development, course planning, and student advising. At different times the fields represented have included Environmental Science, Education, Anthropology, Medicine, Engineering, Nursing, and Architecture. Simply bringing together these different actors does not, however, create the depth of collaboration that we seek. We do not simply divide up lecture topics according to discipline. We try to model collaboration in and out of the classroom. When one person lectures or leads discussions, the others actively listen and respond. They raise questions or analyze a topic from a different disciplinary perspective. We follow the advice of Richard Feynman, to see inquiry as requiring constant questioning of our theories and methods, to always be open to other ways of approaching a topic, of asking a question, or even just of perceiving and being in the world. xli Coming out of the rigidly disciplinary structure of the university, and being older and well settled in our points of view, this demand for openness can be the most challenging aspect of the work. Thus, even our frames of reference are challenged.
By actively seeking collaboration, by sharing our understanding, and by allowing that understanding, and even our frames of reference, to be challenged, we seek to model our principles for the students. We hope that this modeling serves to inculcate an understanding of what ethical community engagement requires. This modeling extends to the third component of our continuum of learning: the involvement of authorities from outside the university. These include foreign academic colleagues, community activists, and community partners, and, , pp. 120-136, Fall 2013 ISSN 1555 consistent with our principle of respect, we present them as bearers of important knowledge. We purposefully include opportunities for these knowledge authorities from outside the Academy to have access in the classroom. Through these interactions and through our interactions with community members and international colleagues, our core group of transdisciplinary faculty aim to model the types of responsible engagements that we expect of our students as they work with communities outside of the university.
Five Stages of Apprenticeship
Our interactions with SLCE students occur across five different stages, with each stage exposing them to theories, methods, and stories from different disciplines and different perspectives, including perspectives from outside the university. Further, each step involves faculty collaborating closely and continuously. Each stage challenges the students' frames of reference as much as possible, while still giving them the opportunity for restorative practice so that they can process what they experienced without being overwhelmed. These five stages of pedagogy are presented using a series of metaphors, but taken together, the stages form a continuum of learning, in effect an intellectual apprenticeship, which takes place over a minimum of eighteen months, and possibly much longer. These stages are more than a series of classes; they form an integrated experiential education. We have arrived at this particular form of the apprenticeship through trial and error and have created it so as to support and to not overwhelm all of the stakeholders in this joint educational venture -students, community and faculty.
The Snow Globe xlii
The first stage we call the "Snow Globe," and it most frequently takes place in introductory classes. These introductory courses challenge students' frames of reference through exposure to theories, stories, and case studies (from a variety of disciplines) that do not fit with their everyday experience. It is as if students have been living in a large snow globe (i.e., an academic bubble) where they had not needed to see anything differently. Then, faculty and/or community partners "shake" the "Snow Globe" through this exposure to new points of view, and suddenly the students are surrounded by things they cannot immediately process from their old perspective. We then use class discussion, both plenary and small group, and writing to help the students to process these new insights and perceptions gained. Through this process, we begin to chip away at disciplinary silos, as well as personal silos, ones that the students are not often aware of before such an exercise. For example, we have students watch an early film on the "play pump" development project before coming to class.
xliii Usually, they watch the program and come to class energized by the idea of a development project that seems so perfect. We then show them a later film about the project, one that demonstrates the many problems with the project.
xliv Students then come to realize that the project made sense to them from their own cultural perspective -and indeed to foundations in the U.S.-but that perspective did not take into account many factors that were important on the ground. The students' reaction is always strong, and sometimes quite emotional, but as they process the experience, they come to see the limitations of their own point of view.
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Water Wings
The second stage we call the "Water Wings." Through an intersession course at UVA and shortterm study abroad courses in Guatemala and southern Africa, both of which are intensive and experientially based, the students begin to interact with people from outside of the University silo. For the intersession course, foreign academics, students, and community activists come to grounds not only to engage with students but also to do so as collaborating knowledge authorities. We create a facilitative environment in which interdisciplinary student teams receive close mentoring from our foreign co-instructors and us as they develop hypothetical project proposals that could, depending upon their quality, actually be implemented. Over a period of seven years, we have had nearly a dozen collaborative ISLCE projects developed as part of the intersession program, after heavy modifications, go on to actually be implemented in some form. For example, two first-year students in a January intersession course developed a project that would reduce deforestation through the use of improved stoves. The students then went on a study abroad trip, where they saw an example of these stoves, and over the next year, developed a service learning proposal to improve these stoves. The students, as part of an interdisciplinary student team, then traveled the next summer to implement it in region. The project has flourished since then, as more stoves have been built, and the students have gone on to publish one article in a peer-reviewed journal and submit another. For the shorter-term study abroad courses, the students travel with foreign students and they visit sites involving the faculty's on-going community engagement work. In effect, this stage provides the students with an opportunity to practice (swimming) with close supervision, not unlike youth that are learning to swim and heavily reliant on water wings to support their efforts. Students are mentored through the process of engagement and are introduced to rather than imposed upon community partners. These study abroad opportunities provide students and community members and potential project partners the opportunity to 'test drive' each other while not having the pressure to commit on the spot. As faculty with pre-existing relationships, we communicate, in advance and in a transparent fashion, with our community partners that we have young students who wish to learn -who are seeking knowledge -and ask for permission from our community contacts to engage with them as part of this process. This stage, then, serves to break down the silo of university/community, demonstrating that knowledge and the requisite knowledge authorities often reside outside of the academy. It also serves to break down the students' "save the world" silo, as they begin to recognize and respect knowledge from outside the academy and come to realize that they have to take a collaborative, not a charitable, approach. Furthermore, it models the importance of voice and the principals of respect, reciprocity and relationship.
Summer Camp
Once the students have mastered their Water Wings experience, they are ready for "Summer Camp." This is the next step in which the students secure funding to conduct some form of community engagement work, at home or abroad. We liken this stage of our approach to our students heading off to an extended stay away learning experience where there is always adult supervision, if you will, but enough freedom for the students to have to wrestle with the complications of SLCE work, such as dealing with a plan that had been designed without enough understanding of the context that, as a result, is not working in the field. The students have to sit
International Journal for Service Learning in Engineering Special Edition, pp. 120-136, Fall 2013 ISSN 1555 down with their colleagues and partners, which include in-region faculty and TAs, practitioners, and community members, to make collaborative, real time adjustments in the field. This forces the students to address the really hard life question of "now what?" This stage serves to break down silos between faculty and students and between the university and the community. The faculty and community members continue to act as mentors, analogous to the role of artisans instructing apprentices, but the students begin to practice their craft with increasing autonomy. In this situation, the faculty continue in the roles of master craftsmen, the students have the opportunity to not only engage with the true artisans, the community practitioners, but to live up to and meet their expectations. An example of this was when one student group working on an international community sanitation project found that their project plan, which had been developed in response to expressed needs from the community over the six months leading up to the trip, ran into difficulties. In response, the team had to reconfigure the project on the spot in collaboration with and benefitting from the broader community and their knowledge. In other words, despite the extensive preparation and pre-trip discussion with the community, the team still found they had to fundamentally rework their project and could only do so jointly on the ground with the community. 
Decanting the wine and then letting it breathe…
The fourth stage sees the students returning to campus and processing their experience: they are, in effect, "decanting the wine and then letting it breathe." We use the metaphor to show that the students have all of the ingredients and have brought them together under the "right" conditions, yet it is not yet mature. Through the process of aeration, of bringing forth what has been bottled up and cut off from oxygen, the wine it attains its full essence. To achieve this we offer intensive faculty mentoring during which students make sense of their experience from personal, cultural, and political-economic perspectives. They make sense of this experience by reflecting on it and analyzing how their actions and understandings stemmed from their socio-cultural location. This reflection takes place most often in individual or small-group independent study, but we have experimented with a co-taught seminar course that brought together different student project teams to share their experience and jointly to develop a broader understanding of the process of SLCE. This personal reflection and peer review and sharing has proved quite helpful for the students. Many developed a firmer understanding of their own socio-cultural location and the work of community development. Further, a number took advantage of the repeated interactions with faculty and peers to write and iteratively revise articles about their work. To return to the decanted wine framework, the students did not simply return from the field and jot down their results; their ideas matured through being exposed to others, like wine aerating through exposure to oxygen. By placing the emphasis on metacognitive learning through reflection, this stage serves to break down the students' silo of job-skill orientation. It also gets them to understand better their connections to the community, breaking down the silo that separates them.
The Hand Off
The final stage of this process is the "handoff." Students, who were once on the receiving end of the handing off of new knowledge, are now guardians of co-generated knowledge. These students therefore have the opportunity and the responsibility to share this with community partners, with other students, with the university, and with the SLCE field. The metaphor of a handoff, from relay races at track and field meets, signifies what goes into the effective communication, transmission and dissemination of knowledge. The metaphor gets students thinking about their role as holders of knowledge that has been entrusted to them to carry. When thinking about this exchange of knowledge, one can liken it to what goes into an effective handing off of the baton on the track: the person who has been entrusted to carry the baton is part of a team and is responsible for arriving at the place and time that those to whom they intend to pass the baton are expecting it. They have the responsibility to place the baton/knowledge firmly into the grasp of those that they intend to receive it, and they cannot let go of the baton until they are sure that the recipients have a firm grasp of it and are ready to run with it themselves. Students, therefore, must think about their role as holders of knowledge that has been entrusted to them to carry.
This last stage serves to break down the silo of disciplinary-specific communication of knowledge between different constituents. It makes knowledge accessible, and not just for those privileged enough to be within the academy. At the same time, it helps students understand that they are part of something larger, that a "project" is not simply their individual achievement, but rather an ongoing, joint endeavor. They come to see that they now are forever connected, that they are part of a relationship.
Like the relationship, the handoff is ongoing. Students not only hand off their understanding to the next student teams, but they also contribute to all five of the stages, as upperclass members, as graduate students, and as alumni. They return to class to talk about their experience, agitating the snow globe a bit. They serve as TA's or advisors as the new students try out their water wings. They serve as in-the-field mentors or other resources while the students go to 'summer camp,' and they can offer advice and peer mentoring while the returning students are letting their wine breathe. In assuming these positions of authority, the students further break down the silo separating faculty and students. Where the students had been a subordinate role, they suddenly become peers and collaborators with the faculty. They are thrust into the role of teaching, but as they do this, we ask them to reflect on where they were at this stage of their own work. They realize what they were missing at this stage. This reflection not only helps them recognize their own growth, but it also cultivates a sense of empathy with the new cohort of students.
Summary of the Intellectual Apprenticeship
Looking back on these five stages of intellectual apprenticeship, we see three key elements. First, the continuum of learning is crucial to successful student learning and to the breaking down of silos. This continuum stretches across the different stages of conducting SLCE. Students need to be well prepared before beginning SLCE; they need to be mentored carefully during the work; and they need to be given the space and support to process their experience fully afterwards. We maintain that by challenging their frame of reference throughout the process, we get them to think of this effort as an iterative process, not a simple recipe to create a pre-determined product. Rather, they constantly have to question and to reflect on the process that they are involved in and on their role in the larger enterprise. Along the lines of they are moving from mindless consumers and processors of knowledge and wisdom, to purposeful critical thinkers who are able to make "connections among seemingly disparate disciplines, discoveries, events, and trends -and to build bridges among them that benefit the understanding of us all." xlvii International Journal for Service Learning in Engineering Special Edition, pp. 120-136, Fall 2013 ISSN 1555 
WHY WE BELIEVE IT WORKS…
We assert that our intellectual apprenticeship approach to chipping away at those silos is gaining ground. We provide the following evidence to support our assertion: the development of an interdisciplinary suite of collaboratively taught coursework and the collaborative knowledge produced by the students whom we have engaged. From 2006 to present, a group of interdisciplinary faculty developed a suite of co-taught courses that were offered during regular semester sessions, intensive January intersessions and during summer study abroad (see Appendix A). Students from these courses have gone on to conduct mentored SLCEparticipate in the "Summer Camp" stage -in many different countries, especially South Africa and Guatemala. On their return, they have worked through the stage of "letting their wine breathe" and have been able to "handoff" their co-generated knowledge, not only to other students, but also to the field more broadly. They have presented results from their work at conferences of six different professional associations, xlviii and they have published nine articles in peer-reviewed journals. lviii These have included the Engineering in Context concentration, the development of expanded course offerings in the STS program in our School of Engineering and Applied Science and also the development of the interdisciplinary Global Development Studies program in our College of Arts and Sciences. Alumni of our approach have also been integral in disseminating their knowledge/lessons that have emerged from these collaborative SLCE activities in our suite of interdisciplinary courses across our schools of architecture, the College of Arts and Sciences, Commerce, Education, Engineering, Medicine and Nursing.
Outside of the formal classroom setting, our experienced students, both undergraduate and graduate, have featured prominently in extra-curricular programming run by our offices of community engagement and international studies. More importantly, they have served as student 'elders' as it were, who have the responsibility to go out and recruit the types of new students that they believe could best maintain the relationship with their community partners. Perhaps these students' active role is more a reflection of the particular culture at our institution, which heavily emphasizes student autonomy, but our student alumni have gone on to occupy leadership positions in student governance organizations inside and outside of the institution. These include orientation of incoming students, leadership of student contracted independent organizations such as Engineering Students Without Borders, Alternative Spring Break, the Global Development Organization, Student Entrepreneurs for Economic Development, and Sustain-aunity. In the case of ESWB, our students have held leadership positions from 2005 until present.
Perhaps the most telling example of the impact of our approach can be relayed through an interaction that one of our students who was involved with developing small scale methane biodigesters in rural South Africa had with a senior administrator. After having gone into the field with our students for an on-site inspection of an implemented biodigester, the administrator began to get very excited at the possibility of up-scaling the approach. There was discussion about improved design-and-build activities back on campus, with improved products ready to ship off to this remote rural area. Before anything could be said by the faculty mentor who was present, one of our trained undergraduate students stopped the excited administrator. Quite , pp. 120-136, Fall 2013 ISSN 1555 simply and humbly, she said "You don't understand. We cannot design the solutions in the vacuum of a far removed lab. We have to do it here, with our partners with what they have -it has to come from here in order for it to work." We view this example of a student who has taken the charge of responsible guardian of the co-generated knowledge seriously as evidence that this intellectual apprenticeship is producing new artisans of engaged scholarship.
ONGOING CHALLENGES
The biggest challenge to our approach, of course, is the persistence (and reinforcement) of the silos discussed here. In many ways, SLCE scholarship is swimming against the tide of higher education. The dominant economistic and individualistic view of higher education does not leave much room for pluralistic border-and-discipline-crossing understandings of knowledge. Thus, the administration and fellow faculty often negatively view faculty who do this work as "generalist academics."
lix Further compounding this negative perceptions is the structural problem that faculty involved with SLCE are often outside of the traditional tenure track, a position likened by Robert Reich (2013) to that of 'itinerant workers.' lx Many have articulated a need for higher education to allow for the emergence of more pluralistic forms of learning, learning that is possible using SLCE approaches. However, as Butin cautions "the very institution that service-learning advocates are trying to storm, in other words, may drown them." lxi
A POSSIBLE WAY FORWARD?
Our approach to experiential education for SLCE, for which we have used the metaphor of an intellectual apprenticeship, is built on the core values of the three R's -Respect, Relationship and Reciprocity. Based on these values, it has as its goal the collaborative and equitable cogeneration of knowledge between students, faculty and communities. By preparing students for this work, we hope to contribute to breaking down the silos -both institutional structures and individual and disciplinary mindsets -that prevent universities from engaging communities in an ethical, sustainable way. By demonstrating that this is not a solitary, individual activity -just as working in the 'real world' is not an solitary endeavor but often a collective exercise, especially for scientists and engineers (whether in the lab, in the boardroom or out on the field site), we contend that we, in our own small way, are indeed chipping away at the silos of that prevent transformative engagement, learning and knowledge production.
